Primary data from small, low-resource languages of Oceania have only recently become available through language documentation. In our study, we explore corpus data of five Oceanic languages of Melanesia which are known to be mood-prominent (in the sense of Bhat, 1999) . In order to find out more about tense, aspect, modality, and polarity, we tagged these categories in a subset of our corpora. For the category of modality, we developed a novel tag set (MelaTAMP, 2017), which categorizes clauses into factual, possible, and counterfactual. Based on an analysis of the inter-annotator consistency, we argue that our tag set for the modal domain is efficient for our subject languages and might be useful for other languages and purposes.
Introduction
Our understanding of the Oceanic languages of Melanesia has so far been based mostly on descriptive accounts rather than primary data, since no documentation existed until recently. For some of these languages, high-quality corpora have now become available, but their exploration is still in its infancy.
In our MelaTAMP research project, we carry out a comparative, corpus-based study on tense, aspect, and modality (TAM) categories in seven Oceanic languages: Daakaka, Dalkalaen, Daakie, Mavea, Nafsan, Saliba-Logea, North Ambrym (cf. MelaTAMP, 2017) . Speaker populations range from about 30 (Mavea) to around 6000 (Nafsan). TAM-related meanings are often expressed obligatorily within the verbal complex, sometimes in more than one place. Thus, Mavea has three preverbal slots for expressing TAM values; in addition, some subject-agreement markers also express the difference between realis and irrealis modalities and reduplication can be used to express pluractionality (see Table 1 ). By contrast, Saliba-Logea only uses optional particles to express TAM-related meanings.
In this paper, we discuss our tag set and its application in a subset of texts in the corpora of five languages: Daakaka, Dalkalaen, Mavea, Nafsan, and Saliba-Logea. The focus of our paper is on the process of tagging modality.
Previous studies which tag modality in corpora have focused on differentiating between modal flavours such as deontic and epistemic, and modal forces such as necessity and possibility. Thus, the sentence in (1-a) expresses an epistemic possibility while (1-b) conveys a deontic necessity.
(1) a. Naomi might be a surgeon.
b. Martha must hand in her assignment tomorrow.
These distinctions are notoriously difficult to tag, with coarse-grained ontologies yielding better results than more fine-grained ones (Rubinstein et al., 2013) . Most approaches focus on modal auxiliaries such as must, and modal adverbs such as probably (Cui and Chi, 2013; Quaresma et al., 2014) . In the languages of our project, however, modal auxiliaries and adverbs are rare, and do not play the same role in expressing modality as they do in many European languages. Instead, verb moods, such as realis and irrealis, are largely responsible for the modal interpretation of a clause. These expressions are usually under-specified for modal force and flavour. Instead of modal forces and flavours, we therefore differentiate three modal categories based on a branching-times framework (von Prince, 2019) , which is explained in section 3.2.
The ontology of our modal tag set was primarily motivated by theoretical concerns and preliminary experiences with the driving factors in Oceanic TAM systems. The targets of our tags were individual clauses, regardless of the presence of spe- The analysis of inter-annotator consistency in the tagging process shows that our modal categories are reasonably easy to assign based on the translations into English. This suggests that the same ontology might be useful for other purposes and languages as well.
Data
The data of our study consists of a series of narrative and explanatory texts in corpora of five Oceanic languages. These corpora are the result of language documentation and are richly annotated, with morpheme-by-morpheme glosses, partof-speech tags, translations into English, as well as metadata on speakers, text genre, and the circumstances of the recording. In addition, we enriched parts of the corpora with our own tag set for TAM values. For optimal facilities for searching and analysis, we imported all corpora to the AN-NIS platform (Krause and Zeldes, 2016) . We used Druskat (2018) to import them from their native SIL Toolbox format.
The corpora of the MelaTAMP project are held and versioned in a git repository (MelaTAMP, 2017) . The repository itself is private and cur 3 The Tag Set
Overview
In an initial stage of exploration, we identified comparable texts across the corpora (see Table 2 ). Each of the selected 26 texts was segmented into annotation units, which often correspond to a single sentence. These units were further segmented into clause-based subdivisions for TAM annotation (1953 clauses in total). Each clause was annotated for clause type, temporal reference, modal reference, aspect, and polarity. Our tag set which consisted of five categories with 21 tags is displayed in Table 3 . Compared to some previous approaches, our ontology of clause types is richer than, e. g., Leech and Weisser (2003) , but far less fine-grained than Twitchell and Nunamaker (2004); our tag set for tense is less fine-grained than, e. g., Zymla (2017) . These differences are mostly due to different goals and data. We concentrated on those categories that were most likely to determine differential TAM marking in our subject languages. The tag set for clauses should be applicable for similar purposes to other languages. The tag sets for temporal and aspectual reference would have to be more fine-grained to accommodate graded tense systems, highly differentiated aspect systems, and similar.
The Modal Tag Set
We found that, for our subject languages, the distinction which is most useful and basic to the TAM systems is the distinction between realis and irrealis, as is often the case in Oceanic (compare Lichtenberk, 2016) . At the same time, irrealis is a very large modal domain that is often subdivided by more specific markers. This can be modeled by the approach of von Prince (2019), which shows that a branching-times framework can be used to generate three different modal domains: the possible (future), the actual (past and present), and the counterfactual (past, present and future). This differs crucially from previous approaches to modality which were based on a binary distinction, without the option to exclusively quantify over counterfactual indices. It is this theoretical innovation which allows for a tag set that is more informative than a mere realis/irrealis distinction, without relying on the often elusive distinctions between modal flavors.
Given the assumptions in von Prince (2019), the three domains are defined as follows:
• The actual present i 0 and the actual past (predecessors of i 0 ). • The counterfactual past, present, and future: indices that are neither predecessors nor successors of i 0 .
• The possible future(s): successors of i 0 . Figure 1 illustrates the three domains of modality. For the purposes of our tag set, we make a three-way distinction which builds on those domains, but is not entirely identical to them.
The three values that we use are factual, counterfactual, and possible: the tags factual (it rained) and counterfactual (she should have run faster, winning would have been hard) coincide with the corresponding domains. The tag possible comprises several domains, depending on the temporal reference of the clause: the possible future (it will rain) and quantification over both the actual and the counterfactual domain (it may have rained).
Tagging was mainly based on the English translations of the texts although in some cases, the glosses were considered as well, when translations were unclear. Each clause was tagged manually by two annotators: Annika Tjuka and Lena Weiß-mann. There were no discontinuous clauses. The sentence in (2) was tagged as follows:
(2) tenem that.DIST iya 3SG Gesila Place.Name stoli-na story-3SG.POSS "that's the story of Gesila" (Saliba-Logea: Gesila 01BC 0265)
After a text was tagged by the two annotators independently, the tags of both versions were compared by one of the annotators and the inconsistencies were noted in a table and discussed. If the decision for either one of the tags was clear, the correct tag was inserted in the final document. Many early sources of disagreement were clarified by guidelines in the documentation of the tag set (MelaTAMP, 2017) . In doubtful cases, the tags were discussed with the principal investiga-tor of the project: Kilu von Prince. The interannotator agreement was calculated on the basis of the inconsistencies in each tag which were detected through the initial comparison.
In addition to corpus work, we and our collaborators also carried out field work in Vanuatu to elicit modal-temporal contexts that were rarely attested in the corpora. We report on this work in von Prince et al. (2018) .
Analysis of Inter-Annotator Consistency
A total number of 9765 tags in 1953 clauses (five tags per clause) were assigned by the two annotators. In 817 tags, inconsistencies between the annotation of the annotators were present. Figure  2 illustrates the inter-annotator consistency and inconsistency in each category of the tag set. The graph shows that the percentages of inconsistencies between the categories differ. Mismatches are especially prone to arise in the event category. This category has the lowest interannotator agreement with α = 0.79. 1 In contrast, the polarity category had the lowest inconsistency percentage with 0.82%. The α score in this category is α = 0.91.
The analysis of each tag in the mood category reveals differences between the percentage of inconsistencies, as illustrated in Figure 3 .
The 12.7% of the inter-annotator inconsistency in the possible tag is based on 496 clauses which are tagged as possible. Most of these inconsistencies result from mismatches in tagging temporal sentences, see (3). Thus, in the following example, it is hard to tell whether the sentence implies that the agents did reach their destination or whether it only implies that they were headed there: The factual tag is the most consistent tag in the mood category with 3.17% inconsistencies in 1481 clauses. The tag is based on the factual do-main of the branching-times framework and was assigned to clauses expressing the actual present and past, as in (6). The evaluation of the mood category results in an α score of α = 0.85 which can be considered acceptable (cf. Carletta, 1996) . This result reveals how efficient the tag set in this category seems to be.
Discussion
In this paper, we explored the tagging of TAM categories in corpora of five Oceanic languages with a focus on the modal domain. Selected texts were divided into clause-based annotation units which were then tagged by two annotators based on the previously established tag set. The two versions of the tagged texts were then compared manually in order to identify and resolve mismatches in certain cases. The results of the inter-annotator consistency show that our tag set works especially well in the mood category.
In comparison to more fine-grained distinctions, e.g., as proposed in Rubinstein et al. (2013) , the differentiation between the tags factual, counterfactual, and possible seems to be less prone to inter-annotator inconsistencies. Their basic score of α = 0.49 in the Modality Type (Rubinstein et al., 2013) was much lower than our overall result (α = 0.85). Only when they collapsed priority types (i.e., bouletic, teleological, bouletic/teleological, deontic, and priority) and non-priority types (i.e., epistemic, circumstantial, ability, epistemic/circumstantial, ability/circumstantial), they achieved an α score of 0.89. This indicates that the distinction in more than three levels results in an unreliable annotation compared to a coarse-grained approach.
Our methodology also differs from previous approaches to tagging modality in that we did not identify a specific target set of expressions to label -such as modal auxiliaries and adverbs -but tagged all clauses within a selected set of texts. We believe that this approach is particularly useful for languages that rely more on verb moods such as irrealis and subjunctive, as opposed to lexical expressions such as auxiliaries, for the expression of modality. Depending on the languages and the goals of tagging modality, our tag set may therefore be an interesting alternative to other models.
Conclusion
We presented a novel approach for tagging the modal domain in mood-prominent languages (cf. Bhat, 1999 ) which contributes to a more stable inter-annotator consistency. The overall tag set that we used to annotate the TAM categories exhibits a high percentage of inter-annotator consistency throughout different categories. In addition, our modal tag set has been proven useful for our purposes and provides an alternative to previous distinctions based on modal flavours.
